Invitation for Bid

BID NO. 4-97348046

TITLE: Ceiling Tile and Light Replacement
Piedmont High School-Band Room

PROCUREMENT

LEAD: Brandt Fitzgerald

UCPS Purchasing Department
penny.helms@ucps.k12.nc.us

Union County Public Schools seeks quotes for the above referenced project.

SCOPE OF WORK

Scope of work is described on Exhibit 1. Any applicable plans and specifications are referenced therein.

INSTRUCTIONS

Instructions are as follows.

e BID SUBMITTAL
o Bids will be received via email to brandt.fitzgerald@ucps.k12.nc.us no later
than 2:00 p.m., May 16, 2024.

If you chose not to quote this project, please submit an email stating such by the quote due date to avoid being
taken out of consideration for future projects.

e PREBID MEETING
A Prebid Meeting will be held 2:00 p.m., May 2, 2024 at the front entrance of Piedmont High
School, 3006 Sikes Mill Road, Monroe, NC 28110. Bidders shall become familiar with all aspects
of project prior to bid submittal. Failure to meet this requirement will not be cause for a change
order.



COMMUNICATIONS

During the bid process, all communication relating to this bid shall be directed to the Procurement Lead
identified above. Failure to meet the requirement may consider your bid non-responsible.

All questions and substitution requests relating to this project shall be directed to the Procurement Lead identified
above in the form of an email no later than 2:00 p.m., May 9, 2024. Answers will be provided to all bidders.

CONTRACT FORM

Bid shall include the terms and conditions identified within Exhibit 3 (UCPS Draft Contract) and are deemed to
be incorporated into any purchase order, contract or Notice to Proceed issued in relation to this IFB. Especially
note applicable insurance requirements and obligations to comply with all applicable laws and Union County

Board of Education policies. Insurance certificates shall be provided upon request of UCPS Procurement Lead.

E-Procurement Fees will not be applied.

AWARD

UCPS reserves the right to award this project in a method considered to be most advantageous. This includes the
right to issue single award, multiple awards, or reject all bids. UCPS is not required to award a contract. UCPS
reserves the right to waive any informality in bids. If a bidder wants to protest a contract awarded by the Union
County Public Schools resulting from this solicitation, then they must submit a written request to the UCPS
Purchasing and Contract Division, 201 Venus Street, Monroe NC 28112. This request must be received in the
Division of Purchase and Contract within five (5) consecutive calendar days from the date of the contract award.
Protest letters must contain specific reasons and any supporting documentation for the protest. Note: Contract
award notices are sent only to those actually awarded contracts, and not to every person or firm responding to
this solicitation.

BIDDERS CHECKLIST

O Executed Cost Proposal Form

RECOMMENDATION OF AWARD

O Certificate of Insurance (meeting the requirements stated within Exhibit 3).

INVOICE ATTACHMENTS

/ ltemized Invoice
/& Subcontractor Documentation for Contract Payments Form



SCOPE OF WORK EXHIBIT 1
PART 1-GENERAL

Union County Public Schools is soliciting bids for the replacement of Ceiling Grid, Ceiling Tile, and Light Fixtures in
the Band Room of Piedmont High School.

Contractor is to provide all labor, equipment, materials, permits, fees, inspections, etc. to provide a turnkey project.
Permits and Inspections shall be provided to assigned UCPS Project Coordinator.

Note: Specifications are provided to give a general description of the Work. Contractor is to visit the site and
field verify all existing conditions that may affect design and layout of this project prior to preparation of submittal.

Contractor shall comply with all current local, state, and national codes and regulations. This includes, but not limited
to, complying with all ADA requirements. In the event of a conflict between the Scope of Work and code

regulations, the Contractor shall notify the assigned UCPS Project Manager for direction.

Contractors shall be properly licensed within the state of North Carolina to complete work identified within the bid
documents, have successfully completed projects of this type and size for a minimum of 5 years, and be able to
provide references within 24 hours of request.

Refer to Exhibit 2 for more project information.

PART 2-SAFETY

Contractor is solely responsible for safeguarding project areas through the duration of project including, but not
limited to, barricades. Contractor may setup on site at a location authorized by UCPS Project Manager. Any
equipment or supplies left on school property shall be securely locked. UCPS will not be responsible for damages or
theft of Contractor’s or 3" party (i.e. rental equipment) property.

Contractor shall require all employees to abide by OSHA safety guidelines. A written safety policy shall be provided
to the assigned UCPS Project Coordinator within 24 hours of request.

All representatives of Contractor shall dress appropriate for school environment and perform work in a professional
manner. Compliance is at the sole discretion of Union County Public Schools. Any individual not in compliance will
be asked to leave Union County Public School property. There are not to be any drugs, firearms, tobacco, or weapons
on UCPS property.

PART 3-WARRANTY

Refer to Draft Contract for Warranty Information (Exhibit 3).
Contractor is responsible for damages to UCPS property as a direct result of this project. Contractor shall repair,
replace to the fullest extent as needed to restore the property to the original state at no cost to UCPS.

PART 4-PROJECT SCHEDULE

June 2024 Notice to Proceed anticipated for release (contact Procurement Lead if not received).

Work may be performed during operating hours provided no interruption to the students or staff. All work is to
be closely scheduled with assigned UCPS Project Coordinator to ensure no disruption to school activities.

Contractor shall list number of consecutive calendar days required for completion from Notice to Proceed.

Contractor shall appoint a Project Manager to be the sole point of contact through the duration of the project. The
Project Manager shall be fluent in the English Language (speaking and writing). The Project Manager shall be
easily accessible via telephone and email. At minimum, a status update shall be provided to the assigned UCPS
Project Coordinator on biweekly.
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COST PROPOSAL/EXECUTION OF PROPOSAL

Ceiling Tile & Light Replacement
Piedmont High School-Band Room
BID NO. 4-97348046

By submitting this proposal, the potential contractor certifies the proposal is signed by an authorized representative of the firm.
The cost and availability of all equipment, materials, and supplies associated with performing the services described herein

have been determined and included in the proposed cost.
All labor costs, direct and indirect, sales tax, etc. have been determined and included in the proposed cost.
The offeror is aware of prevailing conditions associated with performing these services.

The potential contractor has read and understands the conditions set forth in this bid and agrees to them with no exceptions.

Therefore, in compliance with this Request for Proposals, and subject to all conditions herein, the undersigned offers and agrees,
if this proposal is accepted within 60 days from the date of the opening, to furnish the subject services for a cost not to exceed:

All Inclusive Total $ *CCD:

*CCD: Consecutive Calendar Days required to achieve Final Completion from issuance of Notice to Proceed

ADDENDA ACKNOWLEDGEMENT

ADDENDUM 1. ADDENDUM 2: ADDENDUM 3:

EXECUTION

OFFEROR: FEDERAL ID NO.

LICENSE DESCRIPTION: LICENSE NO.

ADDRESS: CITY, STATE, ZIP

TELEPHONE NUMBER: MOBILE: EMAIL:

BY: DATE: TITLE:
(Signature)

(Typed or printed name)



EXHIBIT 2
PROJECT DETAILS



Approved Products

Ceiling Panels: Armstrong World Industries, Inc. Cortega 770
White 2'x2’ x 5/8" Square Lay-In Grid

Suspension Systems: Armstrong World Industries, Inc. 7300 Series 15/16”
Perimeter Systems: Armstrong World Industries, Inc. 7800 Wall Mold
Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress load of at least three

design load, but not less than 12 gauge.

LED Light Fixture: Tamlite Series BLP, 2x4, color temp 5k, 50W

Performance

Provide and install new ceiling tile and grid with the approved products. Finished product shall be a continuous wall-to-
wall system. System shall be installed in accordance to manufacturer’s instructions and in compliance with ASTM C 636
and with the authorities having jurisdiction. All hanger wires shall be plumb and straight. Wall moldings shall be installed at
intersection of suspended ceiling and vertical surfaces. Miter corners where wall moldings intersect or install corner caps.
Note: Attach wall moldings across window frames to ceiling height. Acoustical Panels shall be installed in coordination with
suspended system, with edges resting on flanges of main runner and cross tees. Cut and fit panels neatly against abutting
surfaces. Support edges by wall moldings. Remove existing blinds and reinstall upon installation of new ceiling tile and grid.

Provide and install new approved 2x4 Lay-In Ceiling LED Light Fixtures per North Carolina Electrical Codes and Regulations.
Layout of new installations shall match as close as possible to existing providing the necessary candle-light for classroom
setting in the entire project area. New fixtures are to be in compliant with DLC or Energy Start. Contractor shall file for
rebate with Duke Energy on behalf of Union County Public Schools.

This is a turn-key project. The finished product shall be a fully, safely furnished ceiling and lighting system ready for

occupancy while meeting the intended purposes and compliance of this project. All project debris is to be properly
disposed off UCPS property.

Site Map is located on the next page.
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EXHIBIT 3
DRAFT CONTRACT



Contract #:

CONTRACT FOR SERVICES

This Contract for Services (“Contract”) is made and entered into [Date] between The Union County Board of Education,
with a mailing address of 400 North Church Street, Monroe, North Carolina 28112 (“UCBOE") and [Vendor Name]
("Vendor" or “Contractor” or “Service Provider”).

For and in consideration of the mutual promises set forth in this Contract, the parties do mutually agree as follows:

1. Obligations of Vendor. The Vendor agrees to provide the services, goods, materials, equipment, and/or software

(the “Services” and/or “Goods,” as appropriate) to fully, timely and properly complete [Project Name] as more

particularly described in the Scope of Work document attached hereto and incorporated herein by reference as
Exhibit 1.

The UCBOE and Vendor recognize that time is of the essence to this Agreement and that the UCBOE will suffer

financial loss if the work is not completed within the times specified herein. Both parties also recognize the
delays, difficulties and expense involved in proving, in a legal or arbitration proceeding, the actual loss suffered
by the UCBOE if the Work is not completed on time. Accordingly, in lieu of requiring such proof, the UCBOE
and Vendor agree that as liquidated damages for delay (but not as penalty) the Vendor shall pay to the UCBOE
for each day in excess of the term allowed for completion of the Work, the sum of $100 as liquidated damages.
The term of this Contract shall be Exhibit 1.

This Contract does not grant the Vendor the right or the exclusive right to provide specified Services and/or Goods

to UCBOE. Similar Services and/or Goods may be obtained from sources other than the Vendor (or not at all) at the

discretion of UCBOE.

The Vendor shall begin work immediately upon issuance of a written notice to proceed. The Vendor agrees to
perform the Services and supply the Goods or in a timely, complete, and professional manner and in accordance

with the terms and conditions of this Contract. Furthermore, the Vendor represents and warrants that (i) it is duly
qualified and, if required by law, licensed to provide the Services and/or Goods; (ii) it will provide the Services

and/or Goods in a manner consistent with the level of care and skill ordinarily exercised by contractors providing

similar Services and/or Goods under similar conditions; (iii) it possesses sufficient experience, personnel, and
resources to provide the Services and/or Goods; (iv) it shall provide the Services and/or Goods in compliance with

applicable laws, statutes, ordinances, codes, orders, rules and regulations; and (v) its reports, if any, shall be
complete, accurate, and unambiguous.

2. Obligations of UCBOE. UCBOE hereby agrees to pay to the Vendor for the faithful performance of this Contract,

and the Vendor hereby agrees to provide all of the Services and/or Goods, for the sum not to exceed [Contract
Price] (“Contract Price”) subject to adjustments as provided for in the Contract Documents:
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3. Project Coordinator. [Primary Contact for UCBOE] is designated as the Project Coordinator for UCBOE. The Project
Coordinator shall be UCBOE's representative in connection with the Vendor's performance under this Contract.
UCBOE has complete discretion in replacing the Project Coordinator with another person of its choosing.

4. Vendor Supervisor. [Primary Contact for Vendor] is designated as the Vendor Supervisor for the Vendor. The
Vendor Supervisor is fully authorized to act on behalf of the Vendor in connection with this Contract.

5. Terms and Methods of Payment. UCBOE will make payment after invoices are approved on a net 30-day basis.
UCBOE will not pay for services or materials in advance without the prior approval of the Finance Officer. Vendor
to submit invoices on the following schedule: Upon Completion

6. Standard Terms and Conditions: Vendor agrees to the Standard Terms and Conditions set forth as Attachment A
attached hereto and incorporated herein by reference.

7. Counterpart Execution. This Contract may be executed and recorded in two or more counterparts, each of which
shall be deemed an original and all of which, when taken together, shall constitute one and the same instrument.
Each party shall be entitled to rely upon executed copies of this Contract transmitted by facsimile or electronic
“PDF” to the same and full extent as the originals.

[THE REST OF THIS PAGE HAS BEEN LEFT BLANK INTENTIONALLY]
[SIGNATURES ON NEXT PAGE]
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IN WITNESS WHEREOF, UCBOE and the Vendor have executed this Contract on the day and year first written above.

Vendor Name

Signature of Authorized Representative Date

Vendor's Federal Identification #
[if Contract is with Organization or Social Security Number if individual]

THE UNION COUNTY BOARD OF EDUCATION

Chairperson Date

This instrument has been preaudited
in the manner required by the School
Budget and Fiscal Control Act.

Finance Officer Date
UCPS Risk Management Date
As to form

General Counsel Date
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Attachment A

Standard Terms and Conditions
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I Standard Terms and Conditions for All Contracts

1. Defined Terms, “Contract” means the agreement between UCBOE and Vendor which consists of the applicable
Contract Documents. “Contract Documents” means: (i) any applicable purchase order between Vendor and
UCBOE specifically including all terms and conditions set forth or referenced herein and on the face of a
Purchase Order, (ii) any attachments hereto, (iii) any applicable solicitation documentation related to hereto
(including without limitation any request for proposals or invitation for bids and Vendor’s response thereto),
and (iv) any other terms and conditions of a written agreement signed by Vendor and UCBOE that deals with
the same subject matter. “Goods” means any supplies, materials, products or other tangible personal property
provided by Vendor to UCBOE. “Purchase Order” mean any applicable purchase order issued by UCBOE.
“Services” means services, specifically including without limitation construction services, design services,
professional or consulting services and software as a service, “UCBOE” means the Union County Board of
Education. “Vendor” means the party contracting with UCBOE and includes individual and entities that may be
referred to in Contract Documents as “vendor”, “seller”, “service provider”, or “contractor”.

2. Written Agreement Signed by Both Parties; Acceptance of Purchase Order Terms and Conditions when there is
not a Separate Written Agreement Signed by Both Parties. When a Contract is signed by both UCBOE and
Vendor then the Purchase Order issued by UCBOE is for administrative convenience and is not part of the
Contract Documents. When there is not a separate Contract signed by both UCBOE and Vendor, then Vendor’s
acknowledgment of the terms of any Purchase Order, without timely objection, or Vendor’s shipment or
performance of any part of a Purchase Order, constitutes an agreement to all terms and conditions set forth
or referenced herein and on the face of the Purchase Order, together with the terms and conditions of any
other applicable Contract Documents. The terms and provisions set forth in the Contract Documents shall
constitute the entire agreement between Vendor and UCBOE with respect to the purchase by UCBOE of the
Services and/or Goods work performed as described in the Contract Documents. In the event of any conflict
between any terms and conditions of the Contract Documents, the terms and conditions most favorable to
UCBOE shall control. A Purchase Order constitutes an offer by UCBOE and expressly limits acceptance to the
terms and conditions stated therein. No additional or supplemental provision or provisions in variance herewith
that may appear in Vendor's quotation, acknowledgment, invoice, or in any other communication from Vendor
to UCBOE shall be deemed accepted by or binding on UCBOE. UCBOE hereby expressly rejects all such
provisions which supplement, modify or otherwise vary from the terms of the Contract Documents, and such
provisions are superseded by the terms and conditions stated in the Contract Documents, unless and until
UCBOE’s authorized representatives expressly assent, in writing, to such provisions. Stenographic and clerical
errors and omissions by UCBOE are subject to correction.

3. Cancellation of Purchase Order. UCPS may cancel any Purchase Order or portion thereof without liability, if:
(a) Vendor fails upon request to give reasonable assurance of timely performance or UCPS otherwise
determines that it has reasonable grounds for insecurity regarding Vendor’s performance; (b) conforming
Goods or Services (including the quantities specified for delivery) are not delivered within the time specified
or, if no time is specified, within a commercially reasonable time; (c) Vendor otherwise breaches the Contract
and such breach is not corrected within thirty (30) days following written notice of breach; or (d) cancellation
is otherwise required or allowed by law.

4. Quantities. Shipments must equal exact amounts ordered unless otherwise agreed in writing by UCBOE. The
award of a term contract neither implies nor guarantees any minimum or maximum purchases. Materials
received in excess of quantity specified on the purchase order , at UCBOE option’s, may be returned at the
Vendor’s expense.

5. Prices. If Vendor's price or the regular market price of any of the Goods covered hereunder is lower than the
price stated in the Contract Documents on the date of shipment of such Goods, Vendor agrees to give UCBOE
the benefit of such lower price on any such Goods. In no event shall Vendor’s price be higher than the price
last quoted or last charged to UCBOE unless otherwise agreed in writing. No charges for transportation, boxing,
crating, etc. are allowable unless such charges are included in the Contract Documents.

6. Invoices. Itis understood and agreed that orders will be shipped at the established Contract prices in effect on
dates orders are placed. Invoicing at variance with this provision may subject the Contract to cancellation.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

Applicable North Carolina sales tax shall be invoiced as a separate item. Invoices shall be sent to UCBOE’s
accounts payable department with a copy to UCBOE Project Coordinator.

Freight on Board. All shipments of Goods are FOB destination unless otherwise stated in the Contract
Documents. Any freight charges prepaid by Vendor are to be itemized on the invoice unless stated otherwise
in writing by form of quote, bid, contract. In instances where Goods are shipped against this order by parties
other than those specified on the Purchase Order, the third=party shipper must be instructed to list the UCBOE
purchase order number on all packages, bills of lading, etc. to insure prompt identification of order.

Taxes. Taxes are included in the Contract Price. Applicable taxes shall be invoiced as a separate item for
UCBOE’s records.

Payment Terms. Payment terms are Net 30 days after receipt of correct invoice or acceptance of Goods,
whichever is later.

Condition and Packaging. Unless otherwise provided by special terms and conditions or specifications, it is
understood and agreed that any item offered or shipped has not been sold or used for any purpose and shall
be in first class condition. All containers/packaging shall be suitable for handling, storage or shipment.

Safety Data Sheets. Safety Data Sheets must be provided with shipment of all chemicals.”

Delays in Shipment. Time and date of delivery are of the essence, except when delay is due to causes beyond
Vendor's reasonable control and without Vendor’s fault or negligence.

Risk of Loss. Vendor shall have the risk of loss of and damage to the Goods subject to the Contract Documents
until such Goods are delivered to the destination and accepted by UCBOE or its nominee.

Rejection. All Goods shall be received subject to UCBOE's inspection. Goods that are defective in workmanship
or material or otherwise not in conformity with the requirements of the Contract Documents may be rejected
and returned at Vendor's expense or may be accepted at a reduced price. UCBOE may require Vendor to
promptly replace or correct any rejected Goods Services and, if Vendor fails to do so, UCBOE may contract with
a third party to replace such Goods Services and charge Vendor the additional cost.

Warranties. Vendor warrants that all Goods delivered hereunder will be free from defects in materials and
workmanship and will conform strictly to the specifications, drawings, or samples specified or furnished. This
warranty shall survive any inspection, delivery, acceptance or payment by UCBOE of the Goods and shall run
to UCBOE and any user of the Goods. This express warranty is in addition to Vendor’s implied warranties of
merchantability and fitness for a particular purpose which shall not be disclaimed. In addition to any other
rights available at law or equity, UCBOE shall be entitled to all rights and remedies provided by the Uniform
Commercial Code, Chapter 25 of the North Carolina General Statutes, for breach of express warranties and
implied warranties of merchantability or fitness for a particular purpose, including but not limited to
consequential and incidental damages.

Compliance with All Laws. Vendor warrants that all performance hereunder shall be in accordance with all
applicable federal, state and local laws, regulations and orders. The right of Vendor to proceed may be
terminated immediately by written notice if UCBOE determines that Vendor, its agent or another
representative, has violated any provision of law.

Use of Federal Funds. If the source of funds for this Contract is federal funds, the following federal provisions
apply pursuant to 2 C.F.R. § 200.326 and 2 C.F.R. Part 200, Appendix Il (as applicable):Equal Employment
Opportunity (41 C.F.R. Part 60); Davis-Bacon Act (40 U.S.C. 3141-3148); Copeland “Anti-Kickback” Act (40 U.S.C.
3145); Contract Work Hours and Safety Standards Act (40 U.S.C. 3701-3708); Clean Air Act (42 U.S.C. 7401-
7671q.) and the Federal Water Pollution Control Act (33 U.S.C. 1251-1387); Debarment and Suspension
(Executive Orders 12549 and 12689); Byrd Anti-Lobbying Amendment (31 U.S.C. 1352); Procurement of
Recovered Materials (2 C.F.R. § 200.322); and Record Retention Requirements (2 CFR § 200.324).

Registered Sex Offenders; Jessica Lunsford Act. Under North Carolina law, certain sex offenders are prohibited
from coming onto school campuses. Vendor agrees to conduct an annual check of the N.C. Sex Offender and
Public Protection Registration Program, the N.C. Sexually Violent Predator Registration Program and the
National Sex Offender Registry for all of its employees whose job involves direct interaction with students as
part of the job. UCBOE prohibits any personnel listed on such registries from being on any property owned or
operated by UCBOE and from having any direct interaction with students. As a term of the Agreement, said
checks must be performed by the Vendor and reported to UCBOE’s Superintendent or designee, if Vendor’s
employees will be working directly with students. Under provisions set forth in the Jessica Lunsford Act under
North Carolina law, the signature below certifies that neither Vendor nor any employee or agent of Vendor is
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listed as a sex offender on the N.C. Sex Offender and Public Protection Registration Program, the N.C. Sexually
Violent Predator Registration Program, and/or the National Sex Offender Registry.

19. Nondiscrimination. During the performance of the Contract, Vendor shall not discriminate against or deny the
Contract's benefits to any person on the basis of sexual orientation, national origin, race, ethnic background,
color, religion, gender, age or disability.

20. FERPA Electronically Stored Data Compliance: Vendor is expressly prohibited from selling or trading any
education records or personally identifiable information acquired under the Agreement. Furthermore, Vendor
agrees not to attempt to re-identify students from aggregated data. Further, Vendor will not use any personally
identifiable information or education records to advertise or market to students of UCBOE or their parents.
Any personally identifiable information and education records held by Vendor pursuant to the Agreement will
be made available to UCBOE upon request. Vendor will store and process all data using appropriate
administrative, physical, and technical safeguards to secure personally identifiable information and education
records from unauthorized access, disclosure, and use. Vendor will conduct periodic risk assessments and
remediate any identified security vulnerabilities in a timely manner. Vendor will also have a written incident
response plan, to include prompt notification to UCBOE in the event of a security or privacy incident, as well as
procedures for responding to a breach of data. Vendor agrees to share its incident response plan upon request.
Vendor shall, for all personally identifiable data and education records in its possession and in the possession
of any subcontractors, or agents to which it has transferred data as permitted herein, destroy or de-identify
such data when such data is no longer needed to perform the Agreement. Vendor hereby agrees to abide by
all Board of Education policies and procedures governing the confidentiality of student records and the
responsible use of technology and internet safety. If Vendor experiences a security breach concerning any
information covered by the Agreement, and such breach is covered by N.C.G.S. §75.61(14), then Vendor will
(a) fully comply with Vendor’s obligations under the N.C. Identity Theft Protection Act, (b) immediately notify
UCBOE with the information listed in N.C.G.S. §75-65(d)(1-4), and (c) fully cooperate with UCBOE in carrying
out its obligations under said Identity Theft Protection Act. Vendor will indemnify UCBOE for any breach of
confidentiality or failure of its responsibilities to protect confidential information, and for cost of notification
of affected persons as a result of its accidental or negligent release of personally identifiable information or
education records provided to Vendor pursuant to the Agreement.

21. North Carolina Public Records Law: Vendor acknowledges that UCBOE is subject to the requirements of North
Carolina’s Public Records Law ("NCPRL"), N.C.G.S. § 132-1, et. seq. The Agreement and any related documents,
papers, letters, maps, books, photographs, films, sound recordings, magnetic or other tapes, electronic data-
processing records, artifacts, or other documentary material, regardless of physical form or characteristics,
made or received by UCBOE in connection with the transaction of the Agreement may be considered a "public
record," subject to disclosure under the NCPRL. UCBOE is under no obligation to notify Vendor prior to its
compliance of its duties under NCPRL.

22. Conflict of Interest. Vendor represents and warrants that no member of UCBOE or any of its employees or
officers who may obtain a direct benefit, personal gain or advantage for themselves or a relative or associate
as a result of the Contract, subcontract or other agreement related to the Contract is in a position to influence
or has attempted to influence the making of the Contract, has been involved in making the Contract, or will be
involved in administering the Contract. Vendor also represents and warrants that, if the Contract is funded by
any amount of federal funds, no violation of 2 C.F.R. § 200.318(c) or any other applicable federal conflict of
interest law has occurred or will occur. Vendor shall cause this paragraph to be included in all Contracts,
subcontracts and other agreements related to the Contract.

23. Gratuities. Vendor represents and warrants that no member of UCBOE or any of its employees has been or
will be offered or given a gratuity to an official or employee of UCBOE in violation of applicable law or policy.

24. Kickbacks to Vendor. Vendor shall not permit any kickbacks or gratuities to be provided, directly or indirectly,
to itself, its employees, subcontractors or subcontractor employees for the purpose of improperly obtaining or
rewarding favorable treatment in connection with a UCBOE Contract or in connection with a subcontract
relating to a UCBOE Contract. When Vendor has grounds to believe that a violation of this clause may have
occurred, Vendor shall promptly report to UCBOE in writing the possible violation.

25. Iran Divestment Act. Vendor certifies that, as of the date listed below, it is not on the Final Divestment List, as
created by the State Treasurer pursuant to N.C.G.S. § 143-6A-4, in violation of the Iran Divestment Act. In
compliance with the requirements of the Iran Divestment Act and N.C.G.S. § 143C-6A-5(b), Vendor shall not
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utilize in the performance of the contract any subcontractor that is identified on the Final Divestment List. The
Final Divestment List can be found on the State Treasurer’s website at the address www.nctreasurer.com/Iran
and should be updated every 180 days.

26. Divestment from Companies that Boycott Israel. The Vendor certifies that it has not been designated by the
North Carolina State Treasurer as a company engaged in the boycott of Israel pursuant to N.C.G.S. 147-86.81. It
is the responsibility of each vendor or contractor to monitor compliance with this restriction. Contracts valued
at less than $1,000.00 are exempt from this restriction.

27. E-Verification. Vendor shall comply with the requirements of Article 2 of Chapter 64 of the North Carolina
General Statutes

28. Indemnification. To the fullest extent permitted by law, Vendor shall indemnify and hold harmless UCBOE, its
officers, agents, employees and assigns from and against all claims, losses, costs, damages, expenses, attorneys'
fees and liability that any of them may sustain (a) arising out of Vendor's failure to comply with any applicable
law, ordinance, regulation, or industry standard or (b) arising directly or indirectly out of Vendor's performance
or lack of performance of the terms and conditions of the Contract. In the event that any Services and/or
Goods sold and delivered or sold and performed under the Contract Documents shall be defective in any
respect whatsoever, Vendor shall indemnify and save harmless UCBOE, its officers, agents, employees and
assigns from all loss or the payment of all sums of money by reason of all accidents, injuries or damages to
persons or property that shall happen or occur in connection with the use or sale of such Services and/or Goods
and are contributed to by said condition. In the event Vendor, its employees, agents, subcontractors and or
lower-tier subcontractors enter premises occupied by or under the control of UCBOE in the performance of the
Contract Documents, Vendor agrees that it will indemnify and hold harmless UCBOE, its officers, agents,
employees and assigns, from any loss, costs, damage, expense or liability by reason of property damage or
personal injury of whatsoever nature or kind arising out of, as a result of, or in connection with such entry.

29. Insurance. Unless such insurance requirements are waived or modified by UCBOE or risk management
(“DIRM”), Vendor certifies that it currently has and agrees to purchase and maintain during its performance
under the Contract the following insurance from one or more insurance companies acceptable to UCBOE and
authorized to do business in the State of North Carolina: Automobile - Vendor shall maintain bodily injury and
property damage liability insurance covering all owned, non-owned and hired automobiles. The policy limits of
such insurance shall not be less than $1,000,000 combined single limit each person/each occurrence.
Commercial General Liability - Vendor shall maintain commercial general liability insurance that shall protect
Vendor from claims of bodily injury or property damage which arise from performance under the Contract. This
insurance shall include coverage for contractual liability. The policy limits of such insurance shall not be less
than $1,000,000 combined single limit each occurrence/annual aggregate. Worker's Compensation and
Employers' Liability Insurance - If applicable to Vendor, Vendor shall meet the statutory requirements of the
State of North Carolina for worker's compensation coverage and employers' liability insurance. Vendor shall
also provide any other insurance or bonding specifically recommended in writing by the DIRM or required by
applicable law. Certificates of such insurance shall be furnished by Vendor to UCBOE and shall contain the
provision that UCBOE be given 30 days' written notice of any intent to amend or terminate by either Vendor
or the insuring company. Failure to furnish insurance certificates or to maintain such insurance shall be a
default under the Contract and shall be grounds for immediate termination of the Contract.

30. Termination for Convenience. In addition to all of the other rights which UCBOE may have to cancel this
Contract or an applicable Purchase Order, UCBOE shall have the further right, without assigning any reason
therefore, to terminate the Contract (or applicable Purchase Order), in whole or in part, at any time at its
complete discretion by providing 10 days’ notice in writing from UCBOE to Vendor. If the Contract is terminated
by UCBOE in accordance with this paragraph, Vendor will be paid in an amount which bears the same ratio to
the total compensation as does the Services and/or Goods actually delivered or performed to the total
originally contemplated in the Contract. UCBOE will not be liable to Vendor for any costs for completed Goods,
Goods in process or materials acquired or contracted for if such costs were incurred prior to the date of this
Contract or an applicable Purchase Order.

31. Termination for Default. UCBOE may terminate the Contract, in whole or in part, immediately and without
prior notice upon breach of the Contract by Vendor. In addition to any other remedies available to UCBOE law
or equity, UCBOE may procure upon such terms as UCBOE shall deem appropriate, Services and/or Goods
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32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

substantially similar to those so terminated, in which case Vendor shall be liable to UCBOE for any excess costs
for such similar goods, supplies, or services and any expenses incurred in connection therewith.

Contract Funding. Itis understood and agreed between Vendor and UCBOE that UCBOE's obligation under the
Contract is contingent upon the availability of appropriated funds from which payment for Contract purposes
can be made. No legal liability on the part of UCBOE for any payment may arise until funds are made available
to UCBOE’s Finance Officer and until Vendor receives notice of such availability. Should such funds not be
appropriated or allocated, the Contract shall immediately be terminated. UCBOE shall not be liable to Vendor
for damages of any kind (general, special, consequential or exemplary) as a result of such termination.
Accounting Procedures. Vendor shall comply with any accounting and fiscal management procedures
prescribed by UCBOE to apply to the Contract and shall assure such fiscal control and accounting procedures
as may be necessary for proper disbursement of and accounting for all project funds.

Improper Payments. Vendor shall assume all risks attendant to any improper expenditure of funds under the
Contract. Vendor shall refund to UCBOE any payment made pursuant to the Contract if it is subsequently
determined by audit that such payment was improper under any applicable law, regulation or procedure.
Vendor shall make such refunds within thirty (30) days after UCBOE notifies Vendor in writing that a payment
has been determined to be improper.

Contract Transfer. Vendor shall not assign, subcontract or otherwise transfer any interest in the Contract
without the prior written approval of UCBOE.

Contract Personnel. Vendor agrees that it has, or will secure at its own expense, all personnel required to
provide the Services and/or Goods set forth in the Contract.

Key Personnel. Vendor shall not substitute for key personnel (defined as those individuals identified by name
or title in the Contract Documents or in written communication from Vendor) assigned to the performance of
the Contract without prior written approval from UCBOE Project Coordinator (the individual at UCBOE
responsible for administering the Contract).

Contract Modifications. The Contract may be amended only by written amendment duly executed by both
UCBOE and Vendor.

Relationship of Parties. Vendor is an independent contractor and not an employee of UCBOE. The conduct
and control of the work will lie solely with Vendor. The Contract shall not be construed as establishing a joint
venture, partnership or any principal-agent relationship for any purpose between Vendor and UCBOE.
Employees of Vendor shall remain subject to the exclusive control and supervision of Vendor, which is solely
responsible for their compensation.

Advertisement. The Contract will not be used in connection with any advertising by Vendor without prior
written approval by UCBOE.

Monitoring and Evaluation. Vendor shall cooperate with UCBOE, or with any other person or agency as directed
by UCBOE, in monitoring, inspecting, auditing or investigating activities related to the Contract. Vendor shall
permit UCBOE to evaluate all activities conducted under the Contract. UCBOE has the right at its sole discretion
to require that Vendor remove any employee of Vendor from UCBOE Property and from providing Services
and/or Goods under the Contract following provision of notice to Vendor of the reasons for UCBOE’s
dissatisfaction with the Services and/or Goods of Vendor’s employee.

Financial Responsibility. Vendor is financially solvent and able to perform under the Contract. If requested by
UCBOE, Vendor agrees to provide a copy of its latest audited annual financial statements or other financial
statements as deemed acceptable by UCBOE's Finance Officer. In the event of any proceedings, voluntary or
involuntary, in bankruptcy or insolvency by or against Vendor, the inability of Vendor to meet its debts as they
become due or in the event of the appointment, with or without Vendor’s consent, of an assignee for the
benefit of creditors or of a receiver, then UCBOE shall be entitled, at its sole option, to cancel any unfilled part
of the Contract without any liability whatsoever.

Governmental Restrictions. In the event any governmental restrictions are imposed which necessitate
alteration of the material, quality, workmanship or performance of the items offered prior to their delivery, it
shall be the responsibility of the Vendor to notify, in writing, the issuing purchasing office at once, indicating
the specific regulation which required such alterations. UCBOE reserves the right to accept any such alterations,
including any price adjustments occasioned thereby, or to cancel the Contract.

Inspection at Vendor’s Site. UCBOE reserves the right to inspect, at a reasonable time, the equipment/item,
plant or other facilities of a prospective contractor prior to Contract award, and during the Contract term as
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45.

46.

47.

48.

49.

necessary for UCBOE determination that such equipment/item, plant or other facilities conform with the
specifications/requirements and are adequate and suitable for the proper and effective performance of the
Contract.

Confidential Information. All information about UCBOE provided to the Vendor or its officers, employees,
agents, representatives and advisors (the “Vendor Representatives”), and all copies or other full or partial
reproductions thereof and notes, memoranda or other writings related thereto created by Vendor or any
Vendor Representative, regardless of whether provided before or after the date of the Contract and regardless
of the manner or medium in which it is furnished, is referred to as “Confidential Information”. Confidential
Information does not include any information that (a) is or becomes generally available to the public other than
as a result of an impermissible disclosure by Vendor, (b) was known by or available on a nonconfidential basis
to Vendor before it was disclosed by UCBOE or (c) becomes available to Vendor on a nonconfidential basis from
a third party whom Vendor does not know to be bound by a confidentiality agreement with, or have an
obligation of secrecy to, UCBOE. Except as and to the extent required by law or order or demand of any
governmental or regulatory authority, Vendor and Vendor Representatives will (x) keep all Confidential
Information confidential and (y) will only disclose or reveal any Confidential Information to Vendor
Representatives who must have the information to fulfill Vendor’s obligations under the Contract and who
agree to observe the terms of this Section. Vendor and Vendor Representatives will not use the Confidential
Information for any purpose other than fulfilling Vendor’s obligations under the Contract. By way of example
and not limitation, Vendor shall not sell, market, or commercialize Confidential Information, create derivative
products or applications based on Confidential Information. If Vendor is requested or required, pursuant to
applicable law or regulation or by legal process, to disclose any Confidential Information, Vendor will provide
UCBOE with prompt and timely notice of the requests or requirements so that UCBOE can seek an appropriate
protective order or other remedy and will not be prejudiced by delay. If UCBOE does not obtain a protective
order or other remedy, Vendor will only disclose that portion of the Confidential Information which Vendor’s
legal counsel determines Vendor is required to disclose. Upon termination of the Contract or otherwise upon
UCBOE’s request, Vendor will promptly deliver to UCBOE all Confidential Information in the possession of
Vendor or the Vendor Representatives.

Student Information: If, during the course of Vendor's performance of the Contract, Vendor should obtain any
information pertaining to students or students' official records, Vendor agrees to keep any such information
confidential and to not disclose or permit it to be disclosed, directly or indirectly, to any person or entity. The
Contract shall not be construed by either party to constitute a waiver of or to in any manner diminish the
provisions for confidentiality of students' records. Additionally, pursuant to N.C.G.S. 115C-401.1, it is unlawful
for a person who enters into a contract with a local board of education to sell personally identifiable
information that is obtained from a student as a result of that person’s performance under the Contract.
Employee Personnel Information: If, during the course of Vendor's performance of the Contract, Vendor should
obtain any information pertaining to employees of UCBOE’s personnel records, Vendor agrees to keep any such
information confidential and to not disclose or permit it to be disclosed, directly or indirectly, to any person or
entity. This section will survive the termination of this Contract.

Intellectual Property. Vendor agrees, at its own expense, to indemnify, defend and save UCBOE harmless from
all liability, loss or expense, including costs of settlement and attorney's fees, resulting from any claim that
UCBOE's use, possession or sale of the Services and/or Goods infringes any copyright, patent or trademark or
is a misappropriation of any trade secret.

No Pre-Judgment or Post-Judgment Interest. In the event of any action by Vendor for breach of contract in
connection with the Contract, any amount awarded shall not bear interest either before or after any judgment,
and Vendor specifically waives any claim for interest.

Background Checks. At the request of UCBOE’s Project Coordinator, Vendor (if an individual) or any individual
employees of Vendor shall submit to UCBOE criminal background check and drug testing procedures.
Mediation. If a dispute arises out of or relates to the Contract, or the breach of the Contract, and if the dispute
cannot be settled through negotiation, the parties agree to try in good faith to settle the dispute by mediation
administered by the American Arbitration Association under its Commercial Mediation Rules before resorting
to litigation.
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50.

51.

52.

53.

54,

55.

56.

No Third-Party Benefits. The Contract shall not be considered by Vendor to create any benefits on behalf of
any third party. Vendor shall include in all contracts, subcontracts or other agreements relating to the Contract
an acknowledgment by the contracting parties that the Contract creates no third-party benefits.

Force Majeure. Neither party shall be responsible to the other for any losses resulting from the failure to
perform any terms or provisions of the Agreement if the party's failure to perform is attributable to war, riot
or other disorder, strike or other work stoppage; fire; flood; storm; illness; pandemic, communicable disease,
or any other act not within the control of the party whose performance is interfered with, and which, by
reasonable diligence, such party is unable to prevent. However, UCBOE will be entitled to a refund for fees
paid on account of services not rendered by Vendor including any and all deposits.

Ownership of Documents; Work Product. All documents created pursuant to the Contract shall, unless
expressly provided otherwise in writing, be owned by UCBOE. Upon the termination or expiration of the
Contract, any and all finished or unfinished documents and other materials produced by Vendor pursuant to
the Contract shall, at the request of UCBOE, be turned over to UCBOE. Any technical knowledge or information
of Vendor which Vendor shall have disclosed or may hereafter disclose to UCBOE shall not, unless otherwise
specifically agreed upon in writing by UCBOE, be deemed to be confidential or proprietary information and
shall be acquired by UCBOE free from any restrictions as part of the consideration of the Contract.

Strict Compliance. UCBOE may at any time insist upon strict compliance with these terms and conditions
notwithstanding any previous course of dealing or course of performance between the parties to the contrary.
General Provisions. UCBOE's remedies as set forth herein are not exclusive. Any delay or omission in exercising
any right hereunder, or any waiver of any single breach or default hereunder, shall not be deemed to be a
waiver of such right or of any other right, breach, or default. If action be instituted by Vendor hereunder,
UCBOE shall be entitled to recover costs and reasonable attorney's fees. Vendor may not assign, pledge, or in
any manner encumber Vendor's rights under this Contract or applicable Purchase Order or delegate the
performance of any of its obligations hereunder, without UCBOE's prior, express written consent.

Contract Situs. All matters, whether sounding in contract or tort relating to the validity, construction,
interpretation and enforcement of the Contract, will be determined in Union County, North Carolina. North
Carolina law will govern the interpretation and construction of the Contract.

Severability. Any provision of this Contract that is determined by any court of competent jurisdiction to be
invalid or unenforceable will not affect the validity or enforceability of any other provision. Any provision of
the Contract held invalid or unenforceable only in part or degree will remain in full force and effect to the
extent not held invalid or unenforceable.

Additional Standard Terms and Conditions for Construction Contracts

Supervision and Provision for Labor and Supplies. The Vendor will supervise and direct the construction
work (the “Work”) and shall furnish, provide, and pay for all labor, materials, equipment, machinery,
utilities, and services reasonably necessary for the execution and completion of the Work.

Coordination of Work and Notification of Progress. The Vendor agrees to coordinate its Work with the
work of any other separate contractors or with the work of UCBOE’s own forces to avoid delaying or
interfering with their work. Vendor shall enforce good order and discipline among his employees and
subcontractors on the Project. The Vendor further agrees to inform UCBOE on a regular basis or at
UCBOE’s request of the progress of the Work.

Provision for all Permits, Licenses, and Inspections. Unless otherwise provided, the Vendor shall secure
and pay for all permits, licenses, and inspections necessary for the proper execution and completion of
the Work.

Cleanliness. Vendor shall keep the Project reasonably free from waste materials or rubbish resulting from
the Vendor’s operations.

Additional Warranties. The Vendor warrants that the Vendor has visited the location of the Project and
is familiar with all field conditions bearing upon the Vendor’s performance of the Work; that the materials
and equipment furnished under the Contract are of good quality and new (unless otherwise permitted);
that the Work is non-negligent and meets or exceeds the standards ordinarily observed in the industry;
and that the Work conforms to the requirements of the Contract and to all applicable codes, ordinances,
laws, or regulations. The Vendor further warrants and promises that the Work shall be free from defects
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and nonconformities in materials and workmanship for a period of one year from the later of the Date of
Completion, which is the date UCBOE accepts the Work or such date as the Vendor actually completes all
the Work (the “Date of Completion”). During such period, the Vendor will remedy at Vendor’s expense
nonconformities or defects in the Work within a reasonable time after receiving notice thereof from
UCBOE.

6. Indemnity for Subcontractor Payment. In addition to the indemnification obligations contained in the
attached terms and conditions to this Contract, the Vendor further agrees to defend and indemnify UCBOE
from and against all claims, damages, losses, and expenses, including reasonable attorneys’ fees, arising
out of the Vendor’s failure to pay subcontractors or materials suppliers.

7. Change Orders. The Vendor agrees that UCBOE may order changes in the general scope of the Work,
including additions, deletions, and similar revisions. The parties agree to adjust the Contract Price and
Date of Completion to reflect the effects of such changes, which adjustments shall be authorized only
upon execution of a written change order (a “Change Order”). In case of emergency or extenuating
circumstances or if a construction contingency is provided as stated below, approval of changes may be
obtained verbally by telephone or field orders approved by UCBOE Project Coordinator and promptly
thereafter substantiated in writing as outlined under normal procedures. The amount of any increase or
decrease in the Contract Price shall be by mutual acceptance of a total amount supported by sufficient
data and information to substantiate the change. Any decrease in Contract Price for a decrease in the
Work will be the reasonable costs of the Work deleted, including a reasonable amount for the decrease
in the Vendor’s overhead.

8. Performance/Payment Bond. If required by law and/or the bidding documentation, the Vendor agrees to
provide a Performance Bond and Labor and Material Payment Bond for its faithful performance in a form
reasonably satisfying to UCBOE.

9. Payments Withheld. The UCBOE may withhold payment for the following reasons to the extent permitted
under N.C. Gen. Stat. § 143-134.1(e): (1) defective Work not remedied; (2) third party claims filed or reasonable
evidence indicating probable filing of such claims unless security acceptable to UCBOE is provided by the
Vendor; (3) failure of the Vendor to make payments properly to subcontractors or for labor, materials or
equipment; (4) reasonable evidence that the Work will not be completed with the time specified, and that the
unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay; (5)
failure to carry out the Work in accordance with the Contract Documents; (6) failure to provide sales tax
documentation in accordance with subparagraph 9.3.5; (7) failure or refusal of the Vendor to submit the
required information on minority business enterprises; and (8) failure of the Vendor to comply with (a) the
provisions of the Sedimentation and Pollution Control Act (N.C. Gen. Stat. § 113A-50 et seq.), and/or (b) any
Notice of Violation issued by the North Carolina Department of Natural Resources.

10. Retainage. For public construction contracts costing an amount equal to or greater than $100,000, the UCBOE
will retain five percent of the amount of each progress payment on the project for as long as is authorized by
N.C. Gen. Stat. § 143-134.1. At all times during the Project, the UCBOE may retain the maximum funds allowed
by N.C. Gen. Stat. § 143-134.1. The UCBOE specifically reserves the right to withhold additional funds as
authorized by this Contract and N.C. Gen. Stat. § 143-134.1. The Vendor may pay each subcontractor no later
than seven days after receipt of payment from the UCBOE and in accordance with N.C. Gen. Stat. § 143-134.1
the amount to which the subcontractor is entitled, reflecting percentages actually retained from payments to
the Vendor on account of the subcontractor’s portion of the Work. The Vendor shall, by appropriate agreement
with each subcontractor, require each subcontractor to make payments to sub-subcontractors in a similar
manner and in accordance with N.C. Gen. Stat. § 143-134.1.

11. The Vendor shall use and submit applications for payment using a form reasonably satisfactory to UCBOE
(“Application for Payment”). The Contractor shall submit with each Application for Payment a completed
“Statement of Sales Tax Paid” and “Minority Business Enterprise” documentation in a form acceptable to
UCBOE.

lil. Additional Standard Term and Condition for Designer Contracts (which include Architectural, Engineering,
Surveying, and Technical Services)
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Additional Insurance. In addition to the insurance required pursuant to Section 22 of the Standard Terms and
Conditions for All Contracts, the Vendor certifies that it currently has and agrees to purchase and maintain
during its performance under the Contract the following insurance from one or more insurance companies
acceptable to UCBOE and authorized to do business in the State of North Carolina: Professional liability
insurance in commercially reasonable amounts as reasonably determined by UCBOE.

V. Additional Standard Terms and Conditions for Information Technology Contracts

1. Definitions.

“Hardware” means the hardware the Vendor utilizes in the Hosted Environment for delivery and maintenance
of the Hosted Software Services.

“Hosted Environment” means the Hardware, system software, hosting support software, network connectivity,
and facility used by Vendor to support the Hosted Software Services.

“Hosted Software Services” means the application, including the Hosted Software and any applicable Third-
Party Software, as run on the Hosted Environment.

“Hosted Software” means the software owned and controlled by Vendor or Vendor’s third-party contractor
that supports the Hosted Software Services.

“Support Services” means application and technical support required to maintain the performance, uptime and
connectivity of the Hosted Software Services for UCBOE access and use, including without limitation, telephone
support, error correction, maintenance, and installation of Updates and Upgrades to the Hosted Software.
“Updates” means (i) modifications to or releases of the Hosted Software that (a) add new features,
functionality, and/or improved performance, (b) operate on new or other databases, operating systems, or
server platforms or (c) extend the Hosted Software functionality to take advantage of advances in coding
language, hardware, network or wireless infrastructures; and (ii) deviation corrections, bug or error fixes,
patches, workarounds, and maintenance releases.

“Upgrades” means any new version or new release of the Hosted Software typically provided on an annual or
bi-annual basis by the Vendor that includes new features, functions, support or service that were not in place
with the immediately prior version.

2. Grant of License. Vendor grants to UCBOE for the term of this Contract a non-exclusive, non-transferable
license to access and use over the internet the Hosted Software (the “License”).

3. Updates and Upgrades. Vendor will make certain limited and applicable Hosted Software Updates and
Upgrades available to UCBOE at no additional cost. All such Updates and Upgrades shall automatically become
subject to the benefits and terms of this Contract and shall automatically be considered part of the License
granted under this Contract.

4. Security. Vendor’s Hosted Environment shall maintain security measures in place to help protect against the
loss, misuse, and alteration of the Hosted Software Services, and specifically the Confidential Information
provided to Vendor by UCBOE.

5. Warranties. Vendor warrants the following: (a) Vendor has the full authority to grant the License; (b) the
Hosted Software is free from material defects or viruses; (c) the Hosted Software contains no disabling devices;
and (d) the Hosted Software conforms to all material specifications set forth in the documentation and any
other written material provided to UCBOE for any purpose. Without limiting any other remedies available to
UCBOE under this Contract, at law or in equity, in the event that any Hosted Software does not conform to the
warranties set forth for the Hosted Software herein, Vendor shall, at UCBOE’s option, promptly correct or
replace such Hosted Software and, in either case, Vendor shall perform any Support Services or other work
required to restore the Hosted Software to the state that existed prior to any such breach, all at Vendor’s
expense. UCBOE reserves the right to reject the Hosted Software and to hold Vendor responsible for any loss,
direct or indirect, caused by any such breach of warranty. In the event Vendor is or becomes aware of a
problem with any item of Hosted Software, Vendor shall notify UCBOE upon such determination. Acceptance
or use of the Hosted Software shall not constitute a waiver of any claim under any warranty.

6. Effect of Termination and Orderly Transition. Upon termination or expiration of this Contract for any reason,
Vendor will cooperate in good faith with UCBOE to provide for an orderly transfer of the Goods and Services

Revised 3/15/21 Page 13 of 15



and Confidential Information to UCBOE or UCBOE’s successor vendor (“Orderly Transition”) and according to
the terms of this section.

a. Scope of Work for Orderly Transition. Within thirty (30) days of notification by UCBOE that it will
transfer Goods and Services to itself or a successor vendor, the parties will create and execute a scope
of work document detailing tasks, the responsible parties for individual tasks, and timeframes for
completion of tasks necessary to complete an Orderly Transition. The final, executed Orderly
Transition scope of work shall be incorporated into this Contract and become subject to its terms.
Vendor’s failure to (a) cooperate in developing the Orderly Transition scope of work, (b) execute an
Orderly Transition scope of work, or (c) abide by the executed Orderly Transition scope of work shall
be deemed a material breach of this Contract.

b. Time Frame. Unless otherwise mutually agreed in an executed Orderly Transition scope of work,
Vendor shall continue to provide Goods and Services while UCBOE migrates its Confidential
Information from Vendor’s Hosted Software Services in the Orderly Transition process. Vendor agrees
that, as part of the Orderly Transition process and within the specified time frame, it will transfer to
UCBOE all of the Confidential Information provided to Vendor by UCBOE pursuant to this Contract.
Vendor will provide the Confidential Information in commercially reasonable electronic format as
agreed in the Orderly Transition scope of work at no additional cost.

c. Time and Material Costs Only. UCBOE will be obligated to pay for time and materials at a reasonable
hourly rate of no more than $75/hour for the Orderly Transition. No other fees will be assessed for
the Orderly Transition. Fees shall be agreed upon in advance as part of developing the scope of work
referenced in subsection (a) above.

d. Destruction of Confidential Information after Orderly Transition. Unless otherwise mutually agreed in
an executed Orderly Transition scope of work, Vendor agrees that after returning all Confidential
Information to UCBOE pursuant to subsection (b) above it will destroy all remaining copies of
Confidential Information and back-up Confidential Information in its possession, contained in or on
any medium (such as a storage area network or “SAN”) or as may be stored offsite, within thirty (30)
days of completion of Orderly Transition. Vendor shall provide UCBOE with a detailed summary of the
destruction process and standards to be utilized by Vendor with respect to the Confidential
Information, and UCBOE shall approve such process and standards prior to Vendor commencing such
destruction.

7. Intellectual Property Warranty. In addition to the warranties set forth elsewhere in this Contract with respect
to the Goods and Services, Vendor expressly represents, warrants and covenants that neither the furnishing of
Hosted Services to UCBOE hereunder, nor does the Hosted Software, violate, in whole or in part, any provision
of any law, common law or regulation concerning copyrights, trade secrets, trademarks, tradenames, service
marks, patents or other provisions regulating or concerning intellectual property rights.

8. Additional Indemnification. To the fullest extent permitted by law, Vendor shall indemnify, defend and hold
harmless UCBOE, its and directors, officers, managers, employees and agents, from all suits, claims, costs,
damages and other liabilities, including reasonable attorneys' fees as incurred by counsel of UCBOE's choice,
relating to or arising from (a) Vendor’s failure to maintain the security and integrity of Confidential Information,
the Hosted Software Services and the Hosted Environment; (b) any claim for infringement of any copyright,
trade secret, trademark, tradename, service mark, patent, or other law or regulation concerning intellectual
and/or proprietary property rights; and (c) any claims by third party interests in the Hosted Software.

9. Data Use. Notwithstanding the foregoing, Vendor acknowledges and agrees that all Confidential Information is
proprietary to and owned exclusively by UCBOE, whether provided in tangible or electronic form and whether
entered into any software or Hosted Software Services owned or licensed by Vendor (including without
limitation the Hosted Software and Hosted Software Services) or otherwise provided in connection with any
products provided and services performed by Vendor (including without limitation the Goods and Services) and
whether to, by or through a Vendor-affiliated ASP or other Hosted Software Services. Furthermore, Vendor
shall not sell, market, or commercialize Confidential Information, create derivative products or applications
based on Confidential Information or otherwise use Confidential Information in any manner unrelated to the
performance of Vendor’s obligations under the Contract. Vendor shall not share Confidential Information with
any parent or subsidiary company of Vendor or any other Vendor-affiliated entity without the express prior
written consent of UCBOE detailing the scope of allowable disclosure. Vendor agrees that if it breaches this
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section, UCBOE may, at its option, pursue any or all of the following remedies: (a) immediately terminate this
Contract without liability to Vendor; (b) seek an injunction without posting a bond; and (c) pursue whatever
other remedies may be available to it at law, in equity or pursuant to this Contract.
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	230500 - COMMON WORK RESULTS FOR HVAC.pdf
	3.10 OWNER TRAINING
	A. Engage a factory-authorized service representative with complete knowledge of Project-specific system installed to train Owner's maintenance personnel to adjust, operate, and maintain the equipment listed below:
	B. Extent of Training:
	C. Training Schedule:
	D. Training Attendee List and Sign-in Sheet:
	E. Attendee Training Manuals:
	F. Organization of Training Sessions:
	G. Training Outline:
	H. On-Site Training:
	I. Training Content:


	230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	K. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.

	2.6 VARIABLE FREQUENCY DRIVES

	PART 3 -  EXECUTION (Not Applicable)

	230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 SUBMITTAL
	A. Product Data:  For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment (Note: Plastic Labels utilized in a return air plenum shall be listed and approved for use in a return air plenum):
	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color: Red.
	C. Background Color: White.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Major mechanical equipment shall include:

	3.3 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 - TESTING, ADJUSTING AND BALANCING FOR HVAC.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes TAB to produce design objectives for the following:

	1.3 DEFINITIONS
	A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce fan speed or adjust a damper.
	B. Balance:  To proportion flows within the distribution system, including submains, branches, and terminals, according to indicated quantities.
	C. Barrier or Boundary:  Construction, either vertical or horizontal, such as walls, floors, and ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors, and other pollutants.
	D. Draft:  A current of air, when referring to localized effect caused by one or more factors of high air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn from a person's skin than is normally dissipated.
	E. NC:  Noise criteria.
	F. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable results.
	G. RC:  Room criteria.
	H. Report Forms:  Test data sheets for recording test data in logical order.
	I. Smoke-Control System:  An engineered system that uses fans to produce airflow and pressure differences across barriers to limit smoke movement.
	J. Smoke-Control Zone:  A space within a building that is enclosed by smoke barriers and is a part of a zoned smoke-control system.
	K. Stair Pressurization System:  A type of smoke-control system that is intended to positively pressurize stair towers with outdoor air by using fans to keep smoke from contaminating the stair towers during an alarm condition.
	L. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a closed system, static head is equal on both sides of the pump.
	M. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side.
	N. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	O. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a fan when installed under conditions different from those presented when the fan was performance tested.
	P. TAB:  Testing, adjusting, and balancing.
	Q. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the distribution system.
	R. Test:  A procedure to determine quantitative performance of systems or equipment.
	S. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing and reporting TAB procedures.

	1.4 SUBMITTALS
	A. Qualification Data:  Within 15 days from Contractor's Notice to Proceed, submit 4 copies of evidence that TAB firm and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within 30  days from Contractor's Notice to Proceed, submit 4 copies of the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within 60 days from Contractor's Notice to Proceed, submit 4 copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" Article.  Include a complete set of report forms intended for use on this Project.
	D. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this Section, on approved forms certified by TAB firm.
	E. Sample Report Forms:  Submit two sets of sample TAB report forms.
	F. Warranties specified in this Section.

	1.5 QUALITY ASSURANCE
	A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB.
	B. TAB Conference:  Meet with Owner's and Architect's representatives on approval of TAB strategies and procedures plan to develop a mutual understanding of the details.  Ensure the participation of TAB team members, equipment manufacturers' authorized service representatives, HVAC controls installers, and other support personnel.  Provide seven days' advance notice of scheduled meeting time and location.
	C. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes the following:
	D. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems." or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems."
	E. Instrumentation Type, Quantity, and Accuracy:  As described in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems  or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required Instrumentation for NEBB Certification."
	F. Instrumentation Calibration:  Calibrate instruments at least every six months or more frequently if required by instrument manufacturer.
	G. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2007, Section 7.2.2 - "Air Balancing."
	H. ASHRAE/IESNA 90.1-2007 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2007, Section 6.7.2.3 - "System Balancing."

	1.6 COORDINATION
	A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support and assist TAB activities.
	B. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	C. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.

	1.7 WARRANTY
	A. National Project Performance Guarantee:  Provide a guarantee on AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that AABC will assist in completing requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents.  Guarantee includes the following provisions:
	B. Special Guarantee:  Provide a guarantee on NEBB forms stating that NEBB will assist in completing requirements of the Contract Documents if TAB firm fails to comply with the Contract Documents.  Guarantee shall include the following provisions:


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine approved submittal data of HVAC systems and equipment.
	C. Examine Project Record Documents described in Division 01 Section "Project Record Documents."
	D. Examine design data, including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan and pump curves.  Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.  Calculate system effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from those presented when the equipment was performance tested at the factory.  To calculate system effects for air systems, use tables and charts found in AMCA 201, "Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design," Sections 5 and 6. Compare this data with the design data and installed conditions.
	F. Examine system and equipment installations to verify that they are complete and that testing, cleaning, adjusting, and commissioning specified in individual Sections have been performed.
	G. Examine system and equipment test reports.
	H. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers, are properly installed, and that their locations are accessible and appropriate for effective balancing and for efficient system and equipment operation.
	I. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.
	J. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	K. Examine terminal units, such as variable-air-volume boxes, to verify that they are accessible and their controls are connected and functioning.
	L. Examine plenum ceilings used for supply air to verify that they are airtight.  Verify that pipe penetrations and other holes are sealed.
	M. Examine strainers for clean screens and proper perforations.
	N. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	O. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	P. Examine system pumps to ensure absence of entrained air in the suction piping.
	Q. Examine equipment for installation and for properly operating safety interlocks and controls.
	R. Examine automatic temperature system components to verify the following:
	S. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system readiness checks and prepare system readiness reports.  Verify the following:

	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems", NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary to allow adequate performance of procedures.  After testing and balancing, close probe holes and patch insulation with new materials identical to those removed.  Restore vapor barrier and finish according to insulation Specifications for this Project.
	C. Mark equipment and balancing device settings with paint or other suitable, permanent identification material, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
	E. Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air dampers, through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling unit components.
	L. Check for proper sealing of air duct system.

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure terminal outlets and inlets without making adjustments.
	D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using volume dampers rather than extractors and the dampers at air terminals.

	3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow of the fan, place a selected number of terminal units at a maximum set-point airflow condition until the total airflow of the terminal units equals the indicated airflow of the fan.  Select the reduced airflow terminal units so they are distributed evenly among the branch ducts.
	B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:
	C. Pressure-Dependent, Variable-Air-Volume Systems without Diversity:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:
	D. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:

	3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports with pertinent design data and number in sequence starting at pump to end of system.  Check the sum of branch-circuit flows against approved pump flow rate.  Correct variations that exceed plus or minus 5 percent.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general preparation procedures specified above:

	3.8 PROCEDURES FOR HYDRONIC SYSTEMS
	A. Measure water flow at pumps.  Use the following procedures, except for positive-displacement pumps:
	B. Set calibrated balancing valves, if installed, at calculated presettings.
	C. Measure flow at all stations and adjust, where necessary, to obtain first balance.
	D. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent greater than indicated flow.
	E. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
	F. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, and systems' pressures and temperatures including outdoor-air temperature.
	G. Measure the differential-pressure control valve settings existing at the conclusions of balancing.

	3.9 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals and proceed as specified above for hydronic systems.

	3.10 PROCEDURES FOR PRIMARY-SECONDARY-FLOW HYDRONIC SYSTEMS
	A. Balance the primary system crossover flow first, then balance the secondary system.

	3.11 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass for the controller to prove proper operation.  Record observations, including controller manufacturer, model and serial numbers, and nameplate data.

	3.12 PROCEDURES FOR CHILLERS
	A. Balance water flow through each evaporator and condenser to within specified tolerances of indicated flow with all pumps operating.  With only one chiller operating in a multiple chiller installation, do not exceed the flow for the maximum tube velocity recommended by the chiller manufacturer.  Measure and record the following data with each chiller operating at design conditions:

	3.13 PROCEDURES FOR COOLING TOWERS
	A. Shut off makeup water for the duration of the test, and verify that makeup and blowdown systems are fully operational after tests and before leaving the equipment.  Perform the following tests and record the results:

	3.14 PROCEDURES FOR CONDENSING UNITS
	A. Verify proper rotation of fans.
	B. Measure entering- and leaving-air temperatures.
	C. Record compressor data.

	3.15 PROCEDURES FOR BOILERS
	A. If hydronic, measure entering- and leaving-water temperatures and water flow.
	B. If steam, measure entering-water temperature and flow and leaving steam pressure, temperature, and flow.

	3.16 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Water Coils:  Measure the following data for each coil:
	B. Electric-Heating Coils:  Measure the following data for each coil:
	C. Refrigerant Coils:  Measure the following data for each coil:

	3.17 PROCEDURES FOR TEMPERATURE MEASUREMENTS
	A. During TAB, report the need for adjustment in temperature regulation within the automatic temperature-control system.
	B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive eight-hour days, in each separately controlled zone, to prove correctness of final temperature settings.  Measure when the building or zone is occupied.
	C. Measure outside-air, wet- and dry-bulb temperatures.

	3.18 PROCEDURES FOR COMMERCIAL KITCHEN HOODS
	A. Measure, adjust, and record the airflow of each kitchen hood.  For kitchen hoods designed with integral makeup air, measure and adjust the exhaust and makeup airflow.  Measure airflow by duct Pitot-tube traverse.  If a duct Pitot-tube traverse is not possible, provide an explanation in the report of the reason(s) why and also the reason why the method used was chosen.
	B. After balancing is complete, do the following:
	C. Visually inspect the hood exhaust duct throughout its entire length in compliance with authorities having jurisdiction.  Begin at the hood connection and end at the point it discharges outdoors.  Report findings.
	D. Report deficiencies.

	3.19 PROCEDURES FOR EXHAUST HOODS
	A. Measure, adjust, and record the airflow of each exhaust hood.  Measure airflow by duct Pitot-tube traverse.  If a duct Pitot-tube traverse is not possible, explain why, in the report, and explain the test method used.
	B. After balancing is complete, do the following:

	3.20 PROCEDURES FOR SPACE PRESSURIZATION MEASUREMENTS AND ADJUSTMENTS
	A. Before testing for space pressurization, observe the space to verify the integrity of the space boundaries.  Verify that windows and doors are closed and applicable safing, gaskets, and sealants are installed.  Report deficiencies and postpone testing until after the reported deficiencies are corrected.
	B. Measure, adjust, and record the pressurization of each room, each zone, and each building by adjusting the supply, return, and exhaust airflows to achieve the indicated conditions.
	C. Measure space pressure differential where pressure is used as the design criteria, and measure airflow differential where differential airflow is used as the design criteria for space pressurization.
	D. To achieve indicated pressurization, set the supply airflow to the indicated conditions and adjust the exhaust and return airflow to achieve the indicated pressure or airflow difference.
	E. For spaces with pressurization being monitored and controlled automatically, observe and adjust the controls to achieve the desired set point.
	F. In spaces that employ multiple modes of operation, such as normal mode and emergency mode or occupied mode and unoccupied mode, measure, adjust, and record data for each operating mode.
	G. Record indicated conditions and corresponding initial and final measurements.  Report deficiencies.

	3.21 TEMPERATURE-CONTROL VERIFICATION
	A. Verify that controllers are calibrated and commissioned.
	B. Check transmitter and controller locations and note conditions that would adversely affect control functions.
	C. Record controller settings and note variances between set points and actual measurements.
	D. Check the operation of limiting controllers (i.e., high- and low-temperature controllers).
	E. Check free travel and proper operation of control devices such as damper and valve operators.
	F. Check the sequence of operation of control devices.  Note air pressures and device positions and correlate with airflow and water flow measurements.  Note the speed of response to input changes.
	G. Check the interaction of electrically operated switch transducers.
	H. Check the interaction of interlock and lockout systems.
	I. Check main control supply-air pressure and observe compressor and dryer operations.
	J. Record voltages of power supply and controller output.  Determine whether the system operates on a grounded or nongrounded power supply.
	K. Note operation of electric actuators using spring return for proper fail-safe operations.

	3.22 TOLERANCES
	A. Set HVAC system airflow and water flow rates within the following tolerances (code required minimums must meet or exceed rates indicated on plans):

	3.23 REPORTING
	A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend changes and additions to systems' balancing devices to facilitate proper performance measuring and balancing.  Recommend changes and additions to HVAC systems and general construction to allow access for performance measuring and balancing devices.
	B. Status Reports:  As Work progresses, prepare reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate report for each system and each building floor for systems serving multiple floors.

	3.24 FINAL REPORT
	A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in three-ring binder, tabulated and divided into sections by tested and balanced systems.
	B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing engineer.
	C. Final Report Contents:  In addition to certified field report data, include the following:
	D. General Report Data:  In addition to form titles and entries, include the following data in the final report, as applicable:
	E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	F. Air-Handling Unit Test Reports:  For air-handling units with coils, include the following:
	G. Apparatus-Coil Test Reports:
	H. Gas- and Oil-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment reports, include the following:
	I. Electric-Coil Test Reports:  For electric furnaces, duct coils, and electric coils installed in central-station air-handling units, include the following:
	J. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	K. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	L. Air-Terminal-Device Reports:
	M. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following:
	N. Packaged Chiller Reports:
	O. Compressor and Condenser Reports:  For refrigerant side of unitary systems, stand-alone refrigerant compressors, air-cooled condensing units, or water-cooled condensing units, include the following:
	P. Cooling Tower or Condenser Test Reports:  For cooling towers or condensers, include the following:
	Q. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	R. Boiler Test Reports:
	S. Air-to-Air Heat-Recovery Unit Reports:
	T. Instrument Calibration Reports:

	3.25 INSPECTIONS
	A. Initial Inspection:
	B. Final Inspection:

	3.26 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional testing and balancing to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional testing, inspecting, and adjusting during near-peak summer and winter conditions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 ACCEPTABLE MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Listing of manufacturers name does not guarantee approval.  All equipment must meet or exceed quality and capacities of specified equipment.  Final approval will be based on equipment submittals.  Any manufacturer not listed but wishing to bid this project shall submit a written request 14 days prior to bid date, prior approval is required for all manufacturers not listed.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).
	B. Qualification Data:  For qualified Installer.
	C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods employed.
	D. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing and inspecting agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.7 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application, duct Installer for duct insulation application, and equipment Installer for equipment insulation application.  Before preparing piping and ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.
	C. Coordinate installation and testing of heat tracing.

	1.8 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	G. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	H. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type I. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	I. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide insulation with factory-applied FSK jacket.  For equipment applications, provide insulation with factory-applied FSK jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	J. Mineral-Fiber, Preformed Pipe Insulation:
	K. Mineral-Fiber, Pipe Insulation Wicking System:  Preformed pipe insulation complying with ASTM C 547, Type I, Grade A, with absorbent cloth factory applied to the entire inside surface of preformed pipe insulation and extended through the longitudinal joint to outside surface of insulation under insulation jacket.  Factory apply a white, polymer, vapor-retarder jacket with self-sealing adhesive tape seam and evaporation holes running continuously along the longitudinal seam, exposing the absorbent cloth.
	L. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. or more.  Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	M. Phenolic:

	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Cellular-Glass, Phenolic, Adhesive:  Solvent-based resin adhesive, with a service temperature range of minus 75 to plus 300 deg F.
	C. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	F. PVC Jacket Adhesive:  Compatible with PVC jacket.

	2.3 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, Type II.
	B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.
	C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services.
	D. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services.
	E. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services.

	2.4 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.

	2.5 SEALANTS
	A. Joint Sealants:  Cellular-Glass, Phenolic, Products.
	B. FSK and Metal Jacket Flashing Sealants:
	C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:

	2.7 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Fabric for Pipe Insulation:  Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. inch for covering pipe and pipe fittings.
	B. Woven Glass-Fiber Fabric for Duct and Equipment Insulation:  Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 strands/sq. inch for covering equipment.
	C. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. inch, in a Leno weave, for duct, equipment, and pipe.

	2.8 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd..

	2.9 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
	C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	D. Metal Jacket:
	E. Self-Adhesive Outdoor Jacket:  60-mil- thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a crosslaminated polyethylene film covered with white aluminum-foil facing.
	F. PVDC Jacket for Indoor Applications:  4-mil- thick, white PVDC biaxially oriented barrier film with a permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread index of 5 and a smoke-developed index of 20 when tested according to ASTM E 84.
	G. PVDC Jacket for Outdoor Applications:  6-mil- thick, white PVDC biaxially oriented barrier film with a permeance at 0.01 perms when tested according to ASTM E 96 and with a flame-spread index of 5 and a smoke-developed index of 25 when tested according to ASTM E 84.
	H. PVDC-SSL Jacket:  PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip.

	2.10 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for indoor and outdoor applications.
	D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
	E. PVDC Tape for Indoor Applications:  White vapor-retarder PVDC tape with acrylic adhesive.
	F. PVDC Tape for Outdoor Applications:  White vapor-retarder PVDC tape with acrylic adhesive.

	2.11 SECUREMENTS
	A. Bands:
	B. Insulation Pins and Hangers:
	C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.

	2.12 CORNER ANGLES
	A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface.
	B. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum according to ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion coating to insulated surfaces as follows:
	B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment, duct system, and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.
	F. Insulation Installation at Floor Penetrations:

	3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
	A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive and anchor pins and speed washers.
	B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels:  Install insulation over entire surface of tanks and vessels.
	C. Insulation Installation on Pumps:

	3.6 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

	3.7 CELLULAR-GLASS INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.8 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.9 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:
	E. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	F. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.

	3.10 PHENOLIC INSULATION INSTALLATION
	A. General Installation Requirements:
	B. Insulation Installation on Straight Pipes and Tubes:
	C. Insulation Installation on Pipe Flanges:
	D. Insulation Installation on Pipe Fittings and Elbows:
	E. Insulation Installation on Valves and Pipe Specialties:

	3.11 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	B. Where FSK jackets are indicated, install as follows:
	C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with manufacturer's recommended adhesive.
	D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints.
	E. Where PVDC jackets are indicated, install as follows:

	3.12 FINISHES
	A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	B. Flexible Elastomeric Thermal Insulation:  Coat exposed outdoor flexible elastomeric insulation with two coats of manufacturer’s recommended protective white coating; or cover with aluminum jacketing all exposed outdoor flexible elastomeric insulation, in lieu of paint.
	C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.13 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.14 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	B. Items Not Insulated:

	3.15 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Supply-air Ducts, Concealed (installed above ceilings):
	B. Return Air Ducts, Concealed (installed above ceilings):
	C. Exposed Supply in Gym
	D. Outside-Air Ducts:

	3.16 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a duct system, selection from materials listed is Contractor's option.
	B. Supply-air, return-air and outside-air duct insulation shall be one of the following:

	3.17 EQUIPMENT INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a type of equipment, selection from materials listed is Contractor's option.
	B. Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.
	C. Chillers:  Insulate cold surfaces on chillers, including, but not limited to, evaporator bundles, condenser bundles, heat-recovery bundles, suction piping, compressor inlets, tube sheets, water boxes, and nozzles as recommended by the manufacturer.
	D. Chilled-water pump insulation shall be one of the following:
	E. Dual-service heating and cooling pump insulation shall be one of the following:
	F. Chilled-water expansion/compression tank insulation shall be one of the following:
	G. Dual-service heating and cooling expansion/compression tank insulation shall be one of the following:
	H. Heating-hot-water expansion/compression tank insulation shall be one of the following:
	I. Chilled-water air-separator insulation shall be one of the following:
	J. Heating-hot-water air-separator insulation shall be one of the following:
	K. Thermal storage tank insulation shall be one of the following:

	3.18 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:

	3.19 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate, Cold Water Make-up and Equipment Drain Water:
	B. Chilled Water Supply and Return:
	C. Condenser-Water Supply and Return:
	D. Heating-Hot-Water Supply and Return:
	E. Refrigerant Suction and Hot-Gas Piping:
	F. Dual-Service Heating and Cooling, 40 to 200 Deg F:

	3.20 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Chilled Water:
	B. Condenser-Water Supply and Return:
	C. Heating-Hot-Water Supply and Return:
	D. Refrigerant Suction and Hot-Gas Piping:
	E. Dual-Service Heating and Cooling:

	3.21 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
	A. Loose-fill insulation, for belowground piping, is specified in Division 33 piping distribution Sections.
	B. Chilled Water, All Sizes:  Cellular glass, 2 inches thick.
	C. Condenser-Water Supply and Return, All Sizes:  Cellular glass, 2 inches thick.
	D. Heating-Hot-Water Supply and Return, All Sizes:  Cellular glass, 2 inches thick.
	E. Dual-Service Heating and Cooling, All Sizes:  Cellular glass, 2 inches thick.

	3.22 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts, Plenums, and Piping, Concealed (installed above ceilings) and Exposed in Air Conditioned Occupied Spaces:
	D. Ducts, Plenums, and Piping, Exposed in Air Conditioned Utility Spaces (Conditioned Mechanical Rooms and Mechanical Rooms used as Return Air Plenums):
	E. Ducts, Plenums, and Piping, Exposed in Non-Air Conditioned Spaces (Boiler Rooms, et. al.):
	F. Equipment, Concealed (installed above ceilings):
	G. Equipment, Exposed (all applications):

	3.23 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts and Plenums, Concealed:
	D. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
	E. Ducts and Plenums, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72 Inches:
	F. Equipment, Concealed:
	G. Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
	H. Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72 Inches:
	I. Piping, Concealed:
	J. Piping, Exposed:

	3.24 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET
	A. For underground direct-buried piping applications, install underground direct-buried jacket over insulation material.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	B. Natural-Gas System Pressure within Buildings:  More than 0.5 psig but not more than 2 psig.
	C. Natural-Gas System Pressures within Buildings:  Two pressure ranges.  Primary pressure is more than 0.5 psig but not more than 2 psig , and is reduced to secondary pressure of 0.5 psig or less.
	D. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

	1.3 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	C. Y-Pattern Strainers:
	D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.

	2.5 PRESSURE REGULATORS
	A. General Requirements:
	B. Appliance Pressure Regulators:  Comply with ANSI Z21.18.

	2.6 DIELECTRIC UNIONS
	A. Minimum Operating-Pressure Rating:  150 psig.
	B. Combination fitting of copper alloy and ferrous materials.
	C. Insulating materials suitable for natural gas.
	D. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded end connections that match piping system materials.

	2.7 SLEEVES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

	2.8 MECHANICAL SLEEVE SEALS
	A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.9 LABELING AND IDENTIFYING
	A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.


	PART 3 -  EXECUTION
	3.1 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install underground, natural-gas piping buried at least 36 inches below finished grade.  Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.
	C. Install underground, PE, natural-gas piping according to ASTM D 2774.
	D. Steel Piping with Protective Coating:
	E. Install fittings for changes in direction and branch connections.
	F. Exterior-Wall Pipe Penetrations:  Seal penetrations using steel or cast-iron pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make watertight seal.

	3.2 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements in Division 07 Section "Penetration Firestopping."
	L. Verify final equipment locations for roughing-in.
	M. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	N. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	O. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	P. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	Q. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	R. Connect branch piping from top or side of horizontal piping.
	S. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	T. Do not use natural-gas piping as grounding electrode.

	3.3 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing or copper connector.
	B. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	C. Install earthquake valves aboveground outside buildings according to listing.

	3.4 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. Welded Joints:
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not overtighten.
	G. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

	3.6 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within view of each gas-fired appliance and equipment (72” max).  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.7 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas Code and authorities having jurisdiction.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.



	233113 - METAL DUCTS.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article.
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2007.

	1.4 SUBMITTALS
	A. Product Data:  For each type of the following products:
	B. Shop Drawings:
	C. Delegated-Design Submittal:
	D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	E. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2007, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2007, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.3 DOUBLE-WALL ROUND DUCTS AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.
	C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated.
	D. Inner Duct:  Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inch- diameter perforations, with overall open area of 23 percent.
	E. Interstitial Insulation:  Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	F. Interstitial Insulation:  Flexible elastomeric duct liner complying with ASTM C 534, Type II for sheet materials, and with NFPA 90A or NFPA 90B.

	2.4 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
	D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.
	E. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.
	F. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.5 DUCT LINER
	A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	B. Flexible Elastomeric Duct Liner:  Preformed, cellular, closed-cell, sheet materials complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.
	C. Insulation Pins and Washers:
	D. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation."

	2.6 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	C. Water-Based Joint and Seam Sealant:
	D. Solvent-Based Joint and Seam Sealant:
	E. Flanged Joint Sealant:  Comply with ASTM C 920.
	F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	G. Round Duct Joint O-Ring Seals:

	2.7 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492.
	F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations.  Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 inches.
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST DUCT
	A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a minimum of 2 percent to drain grease back to the hood.
	B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  Locate access panel on top or sides of duct a minimum of 1-1/2 inches from bottom of duct.
	C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having jurisdiction.

	3.4 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.6 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:

	3.7 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.8 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application requirements are specified in Division 09 painting Sections.

	3.9 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	C. Duct System Cleanliness Tests:
	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.10 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	C. Particulate Collection and Odor Control:
	D. Clean the following components by removing surface contaminants and deposits:
	E. Mechanical Cleaning Methodology:

	3.11 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.12 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel unless noted otherwise.
	B. Supply Ducts:
	C. Return Ducts:
	D. Exhaust Ducts:
	E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	F. Intermediate Reinforcement:
	G. Double-Wall Duct Interstitial Insulation:
	H. Elbow Configuration:
	I. Branch Configuration:



	233300 - AIR DUCT ACCESSORIES.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other work.
	C. Source quality-control reports.
	D. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with AMCA 500-D testing for damper rating.

	1.5 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	C. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304.
	D. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	E. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6.
	F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	G. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  1500 fpm.
	D. Maximum System Pressure:  2-inch wg.
	E. Maximum Leakage:  40” wide, 1% of max. flow.
	F. Frame:  0.09-inch- thick extruded aluminum, with welded corners.
	G. Blades:  Multiple single-piece blades, maximum 6-inch width, 0.050-inch- thick aluminum sheet with sealed edges.
	H. Blade Action:  Parallel.
	I. Blade Seals:  Extruded vinyl, mechanically locked.
	J. Blade Axles:
	K. Tie Bars and Brackets:  Aluminum.
	L. Return Spring:  Adjustable tension.
	M. Bearings:  Steel ball or synthetic pivot bushings.
	N. Accessories:  (as noted on plans or  required by installation)

	2.3 BAROMETRIC RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Suitable for horizontal or vertical mounting.
	C. Maximum Air Velocity:  1000 fpm..
	D. Maximum System Pressure:  2-inch wg.
	E. Maximum Leakage:  40” wide, 1% of max. flow.
	F. Frame:  0.09-inch- thick extruded aluminum, with welded corners.
	G. Blades:
	H. Blade Seals:  Vinyl.
	I. Blade Axles: ½” diameter synthetic
	J. Tie Bars and Brackets:
	K. Return Spring:  Adjustable tension.
	L. Bearings:  Synthetic.
	M. Accessories:  (as noted on plans or required by installation)

	2.4 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:

	2.5 CONTROL DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	C. Frames:
	D. Blades:
	E. Blade Axles:  1/2-inch- diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	F. Bearings:

	2.6 FIRE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Type:  Static and dynamic; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 and 3 hours.
	E. Frame:  Curtain type with blades outside airstream except when located behind grille where blades may be inside airstream; fabricated with roll-formed, 20-gauge galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel.
	G. Mounting Orientation:  Vertical or horizontal as indicated.
	H. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.
	I. Horizontal Dampers:  Include blade lock and stainless-steel closure spring.
	J. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links (unless noted otherwise).

	2.7 CEILING DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements:
	C. Frame:  Galvanized sheet steel, round or rectangular, style to suit ceiling construction.
	D. Blades:  Galvanized sheet steel with refractory insulation.
	E. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links (unless noted otherwise).

	2.8 SMOKE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements:  Label according to UL 555S by an NRTL.
	C. Frame:  Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and interlocking corners.
	D. Blades:  Roll-formed, horizontal, interlocking, 16-gauge thickness, galvanized sheet steel.  Blades shall be true airfoil blades.
	E. Leakage:  Class I .
	F. Rated pressure and velocity to exceed design airflow conditions.
	G. Mounting Sleeve:  Factory-installed, 20-gauge thickness, galvanized sheet steel; length to suit wall or floor application.
	H. Damper Motors:  two-position action, electric 120V or 24V as noted on the plans.
	I. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	J. Accessories:  (as indicated on the drawings)

	2.9 COMBINATION FIRE AND SMOKE DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Type:  Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 and 3 hours.
	E. Frame:  Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and interlocking corners.
	F. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links (unless noted otherwise).
	G. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, rated.
	H. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.
	I. Leakage:  Class I.
	J. Rated pressure and velocity to exceed design airflow conditions.
	K. Mounting Sleeve:  Factory-installed, 20-gauge thickness, galvanized sheet steel; length to suit wall or floor application.
	L. Master control panel for use in dynamic smoke-management systems.
	M. Damper Motors: Modulating or two-position action.
	N. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	O. Accessories:  (as indicated on the drawings)

	2.10 CORRIDOR DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements:  Label combination fire and smoke dampers according to UL 555 for 1-1/2-hour rating by an NRTL.
	C. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links (unless noted otherwise).
	D. Heat-Responsive Device:  Electric resettable link and switch package, factory installed, rated.
	E. Frame:  Multiple-blade type; fabricated with roll-formed, 16-gauge galvanized steel; with mitered and interlocking corners.
	F. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.
	G. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, galvanized sheet steel; length to suit wall or floor application.
	H. Damper Motors:  Modulating or two-position action.
	I. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."

	2.11 DUCT SILENCERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements:
	C. Shape:
	D. Rectangular Silencer Outer Casing:  ASTM A 653/A 653M, G60, galvanized sheet steel, 0.034 inch thick.
	E. Round Silencer Outer Casing:  ASTM A 653/A 653M, G60, galvanized sheet steel.
	F. Inner Casing and Baffles:  ASTM A 653/A 653M, G60 galvanized sheet metal, 0.034 inch thick, and with 1/8-inch- diameter perforations.
	G. Special Construction:
	H. Connection Sizes:  Match connecting ductwork unless otherwise indicated.
	I. Principal Sound-Absorbing Mechanism:
	J. Fabricate silencers to form rigid units that will not pulsate, vibrate, rattle, or otherwise react to system pressure variations.  Do not use mechanical fasteners for unit assemblies.
	K. Source Quality Control:  Test according to ASTM E 477.
	L. Capacities and Characteristics: As indicated on the drawings.

	2.12 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	B. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."
	D. Vane Construction:  Single wall for ducts up to 30 inches wide and double wall for larger dimensions.

	2.13 REMOTE DAMPER OPERATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Description:  Cable system designed for remote manual damper adjustment.
	C. Tubing:  Brass.
	D. Cable:  Stainless steel.
	E. Wall-Box Mounting:  Recessed, 3/4 inches deep.
	F. Wall-Box Cover-Plate Material:  Stainless steel.

	2.14 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - Round Duct."
	C. Pressure Relief Access Door:

	2.15 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to 2 strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick aluminum sheets.  Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	G. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct.

	2.16 FLEXIBLE DUCTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Noninsulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire.
	C. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	D. Flexible Duct Connectors:

	2.17 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire and smoke dampers according to UL listing and manufacturer’s instructions.
	H. Connect ducts to duct silencers with flexible duct connectors.
	I. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	J. Install access doors with swing against duct static pressure.
	K. Access Door Sizes:
	L. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	M. Install flexible connectors to connect ducts to equipment.
	N. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	O. Connect terminal units to supply ducts directly or with maximum 6-inch lengths of flexible duct.  Do not use flexible ducts to change directions.
	P. Connect diffusers or light troffer boots to ducts with maximum 48-inch lengths of flexible duct clamped or strapped in place.
	Q. Connect flexible ducts to metal ducts with approved strap and sealant.
	R. Install duct test holes where required for testing and balancing purposes.
	S. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233600 - AIR TERMINAL UNITS.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated, include rated capacities, furnished specialties, sound-power ratings, and accessories.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	D. Operation and Maintenance Data:  For air terminal units to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.4 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of air terminal units and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Compliance:  Applicable requirements in ASHRAE 62.1-2007, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	D. NFPA Compliance:  Install air terminal units according to NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems."

	1.5 ACCEPTABLE MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Listing of manufacturers name does not guarantee approval.  All equipment must meet or exceed quality and capacities of specified equipment.  Final approval will be based on equipment submittals.  Any manufacturer not listed but wishing to bid this project shall submit a written request 14 days prior to bid date, prior approval is required for all manufacturers not listed.

	1.6 COORDINATION
	A. Coordinate layout and installation of air terminal units and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 BYPASS SINGLE-DUCT AIR TERMINAL UNITS
	A. Configuration:  Diverting-damper assembly inside unit casing with control components located inside a protective metal shroud.
	B. Casing:  22-gauge steel.
	C. Diverter Assembly:  Galvanized-steel gate, with polyethylene linear bearings.
	D. Hot-Water Heating Coil:  Copper tube, mechanically expanded into aluminum-plate fins; leak tested underwater to 200 psig; and factory installed.
	E. Electric Heating Coil:  Slip-in-type, open-coil design with integral control box factory wired and installed.  Include the following features:
	F. Electric Controls:  Damper actuator and thermostat.
	G. Electronic Controls:  Bidirectional damper operator and microprocessor-based thermostat.

	2.2 FAN-POWERED AIR TERMINAL UNITS
	A. Configuration:  Volume-damper assembly and fan in series or in parallel arrangement, as indicated on Drawings, inside unit casing with control components inside a protective metal shroud.
	B. Casing:  22-gauge steel..
	C. Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
	D. Fan Section:  Galvanized-steel plenum, with direct-drive, forward-curved fan with air filter and backdraft damper.
	E. Hot-Water Heating Coil:  Copper tube, mechanically expanded into aluminum-plate fins; leak tested underwater to 200 psig; and factory installed.
	F. Electric Heating Coil:  Slip-in-type, open-coil design with integral control box factory wired and installed.  Include the following features:
	G. Factory-Mounted and -Wired Controls:  Electrical components shall be mounted in control box with removable cover.  Incorporate single-point electrical connection to power source.
	H. Control Panel Enclosure:  NEMA 250, Type 1, with access panel sealed from airflow and mounted on side of unit.
	I. DDC Controls:  Single-package unitary controller and actuator specified in Division 23 Section " Instrumentation and Control for HVAC."
	J. Control Sequence:  See Sequence of Operation.

	2.3 SHUTOFF SINGLE-DUCT AIR TERMINAL UNITS
	A. Configuration:  Volume-damper assembly inside unit casing with control components located inside a protective metal shroud.
	B. Casing:  22-gauge steel.
	C. Regulator Assembly:  Extruded-aluminum or galvanized-steel components; key damper blades onto shaft with nylon-fitted pivot points located inside unit casing.
	D. Volume Damper:  Galvanized steel with peripheral gasket and self-lubricating bearings.
	E. Hot-Water Heating Coil:  Copper tube, mechanically expanded into aluminum-plate fins; leak tested underwater to 200 psig; and factory installed.
	F. Electric Heating Coil:  Slip-in-type, open-coil design with integral control box factory wired and installed.  Include the following features:
	G. DDC Controls:  Single-package unitary controller and actuator specified in Division 23 Section "Instrumentation and Control for HVAC."
	H. DDC Controls:  Bidirectional damper operators and microprocessor-based controller and room sensor shall be compatible with temperature controls specified in Division 23 Section "Instrumentation and Control for HVAC" and shall have the following features:
	I. Control Sequence:  See Sequence of Operation.

	2.4 SOURCE QUALITY CONTROL
	A. Identification:  Label each air terminal unit with plan number, nominal airflow, maximum and minimum factory-set airflows, coil type, and ARI certification seal.
	B. Verification of Performance:  Rate air terminal units according to ARI 880.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install air terminal units level and plumb.  Maintain sufficient clearance for normal service and maintenance.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to air terminal units to allow service and maintenance.
	C. Hot-Water Piping:  In addition to requirements in Division 23 Section "Hydronic Piping," connect heating coils to supply with shutoff valve, strainer, control valve, and union or flange; and to return with balancing valve and union or flange.
	D. Connect ducts to air terminal units according to Division 23 Section "Metal Ducts."
	E. Ground units with electric heating coils according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	G. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	B. Remove and replace malfunctioning units and retest as specified above.

	3.4 STARTUP SERVICE
	A. Complete installation and startup checks according to manufacturer's written instructions and do the following:

	3.5 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain air terminal units.  Refer to Division 01 Section "Demonstration and Training."
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